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7]^(712a)3f ^B] ^E-l 7l:&(712b) ^H°ll ^'^^^ ^fll^*^! 

<34> A^7l K^] n'i.(712)<^]M «fl^^^ ^1711- ^1 

0^^1-71 ^^V<=^ ^^^1- ^^^]^^]^ A]<^]^ ^]o]B\ ^<^o\] -^SL ^ B]- 

<^1^J ^^7} 917}^^. ^^]^ W>Sf S^l 3rllii(712)Sl ^^oll^ 

tllolE^ AlJlSl ol7]. Al7l» ^^*>^ sis 7^5^ Cflol^i^ 

TCP(716)7> SiJl, 7]]o]^ ^^9] 9l7}^]7]m 

t}7] SIS- 71^^ 'U^^l TllolS^ TCP(718)7l- -^^SlcH ^4. 

<35> t-llo]El# <?lifl2)S.7l:@:(714) ^ TflolH^ ^iflSlS.7l:^(719)^ -5^^ X^l 

sfl ^(712)21 i^-^^-^B^ ^Jll- S^^^<il- TflolH ^91^ ^^]^ ^91'=^] ^ 

Z^- ^-S- ^^1- <a7HH. SA] 3fl^(712)^ cflolEi Bl-<^^^ CflolEl 

'rcP(716)S!l- TllolB TljolH TCP(718)<H1 ^^l" ^#5]<H 9X^. 

<36> ^7] cll<5lBl^ olifl 7l:Q:(714)<^1^ ^^B^ ^Ji^el 

^V^](£A]^]-xl ^^)s.^E-1 ^^g^ ^S.m: *a^^^> "2^^^ S.^] 3fl^(712)ofl 

7]^(719)<^1^ a^l 4^4.(712)^ Tflols TflolH ^1^*> 

71 ^tb 7flolH^7> ^^m<>] 9X^. 
<37> cIl^lBl^ <tl^ 51^71:^(714) ^ Tflc-IH^ ^4fls]S7l:^(719)^ ^ 

# 2^^*!: ^17H1 <?l7l-s^>7l El-olx^j Al^s.^ ^^^Amcf. ^7l 711 o] 
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e ^j^Aij:^ 711 olH^ TCP(718)* ^"4(712)^ TllolH e^-*?! 

ofl 917}S]JL, ^7] t-flolE-l Al:^^ cflojE^ TCP(716)# -f-^V^^ S^l ^fl^ 

(712)^ cll^lEl Hl-^<^1 "?l7mrl-. 

<38> ^7] iil>il-5llol -^^(710)^ <^>2fl<Hl^ cl^il-eflol ^^(710)611 ^^tb ^ 

^ ;m-§^^>7l ^^V «fl5}olH <H^51:Sl(720)7> ^wlsjc^ o^^t:!-. ^7] ^^o]^ o]^ 
l:el(720)^ S.^] 2-*(700)Sl '^=^'^1 ^^S^l^l^l ^tb 

^ ;*1]2^H^(723, 725)# i^W. ^7] ^ ^12^H^(723, 725)^ 
m ^ ;^l2^H(723a, 723b), ^13 ^ ^l4^H(725a, 725b)S. ^ 
;^l2^i 7HtH(722a, 722b)<^l ^sfl 

<39> £^^(724)^ rl>;#ellol -H-bi(710)^ K^] ^^(712)<^1 tfl-g-sr>^ 3. 

7]s. 7>xH, >a-7l ^-^^ ^^1 2fl^(712)^ <^}n^] ^^l^H ^ ^12^H-^ 
(723, 725)<^l^i t^^i#el]<5l -B-^ (710)^-2.5. ^i^^V^^i 

<40> £%:^(724)^ ^^17> ^-at!- <^1^1^c,li, ^ ;^12^H^(723, 

725)^ ^JL^4 ^<^l7l ^^>c»^ £^^(724)^ 'y^^'Hl ^7l ;^ll ^ 

;^l2^i^(723, 725)^ ^g^^ S^l ^^1(900)^1 ^^1^<?1 

<4i> >^7l :£^:a:(724)^ ^^]^ £^^(724)^S.^H.-1 #A>5lol S.^] 

(712)S- *J=^>^ ?1£# ^^^1-711 *}7l ^tt 4^ 7flSl ^^AlH€-(726)ol 

T^wl^l^ ^i^l-. S.^%i724)$] o>2fl<^m S.^^(724)^S.^Bl ^r^sl^ ^ 
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<42> ^^7] i^^#eflol -^b}(710)3}- «^e1-olH '=>1'Sl:Hl(720)^ -§-7]^ 

<43> 5Et!:, ^^(710)^ c11<^lH.i^ <^A^^S.7]%(7U)^ TflolH^ 

iflS)S.7l^(719)* Hs11«a(730)^ ^^S. ^^Al^mA^ H5ll<a(730)Sl 

;^:|igH.611 JL;^^>c^ Clihl-Ellol -^^i710)<^] <^]^^^ «o^^l^>7l ^tb ^Ml 

(740)7} ^7l A>Al(740)^ S^l 4^(710)^ i^#Al7l7l ^«fl 7l] 

^sl<>l SZ-^t^, ^^^^ ^fl^ ^^5]<H S-^l 3ill^(710)Sl ^ 

<44> ol;^|l ^ ^Ajallo]! tc|-^ ofl^g ^W^E^ ^^]<>ll tfl^r}c^ S. 

<45> 6>2fl<^l>|, £ 2 l^^l i 5» ^ ^Al<^l<='fl S.^ 

^tH^i ^^^1* 

<46> S. 2<^]^ ^ ^^Sl ^aH]611 tc}.^ oltJ^E-l ^^17> 2^-8-51^ -S^^ 

-§-5]^ ofl^ SA] 3|1^(10), TflolB ^^^(20), n^]^ 
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(30), ^H(40). 91^^ ^^1(50). ^^3^(60) ^ Efo]tg ^10^-^(70)1- S. 

<48> ^7] <2«^J sfl^dO)^ ^^^] ^^^^ 7):^^ . <=>1 7)49:011^ 

tq-^oj T^jolH el-"^!^!-, >a-7l 711 olH Sl-^ofl iiL7:H>^ i:!"^^ t-llolEl 51- 

•^l*^! $1^, ^7l ^ TflolH tfloiEl el-ti^ iEx>^<^lfe 5l-4i7> 

$1^. ^^71 zl- ^iii^ oflHi^:^i(matrix) ^efls. «fl^l5lol oj^x:^, 
z| ^4.^ TfloiH e|-<^l3l- cflolE-l e|-^«>ll TllolH 4^ 

^7l «1-Sl- H^^l^tl^ :^5ll^ ^■^<^1 <£[^S)^ 7fl 

3Jl]Al El (pixel capacitor) ^ :^S.e|^l T'flJ^^^lE-l (storage capacitor)* i^tb^-. 
o]^^ Sl-41 TllolB ^^^(20)<^ ^ 711<^1H 51-<?1* ^^V^^S. 

^^^>7l ^tt 711<:>1H ^^<^1 ^71-^1^, «fl^ 7fl<^m "^^^ 
^ ^^^]^^]7\ ^^£]JL, oH^i, >g-7l cflolE^ ^:^«-(30)o11 Sl-gfl Zl- 13flolEl 
el-<?1<:>ll ^^mr l^^Wl^-l •y7mcl.. ol ^oj-o. ^.g. ^ 

aVBl- H^^^l^E-ll- 5|-^ ^llsflAlElfil- ^^1 ^flsflAlEloll 9l7}^<^ , o]^ 

7ll5(lAlE^7l- o.^>Ml iAl -^^ol ol^ol^cf. 

<49> >^7l El-ol^g /5lH-^(70)^ Ii2fl^ ^^i(graphic source, £.>««1*>^1 

^^)S^E^ S^^^l^ RGB cfl*>lEl(RGB data), ^ *7l ^SL 

(Vsync/Hsync)^^- #^^^(CLK)1- ^l^^^i^. 7l^^ o.^, ^7] ^<^]^^ 
(70)^ ^J-71 c^lolE^ ^:^w-(30)ollAl t^lolE-1 ii35(clata format )«^1 ^Tfl 

^7l RGB cil oiE-1 (RGB data) ^ S.^A-^ ^^^}^, ^7] ^fl^dO) 

28-14 



1020020069084 "^^y- 2003/9/8 

^ ^:g-$>7l ^7] TllolB ^■§•-^(20)5]- no]^^ s^^^(so)ci\]X] A>-g-^ ^lol 

(STV : vertical start signal)* ^7] 91^^ ^^1(50)<^1 

<50> ;^<a- ^>3^(60)^ 541^(10)^ tflolEi Sl-<?l3f TllolH 5^.0] 

^^15. <?17>S1^ ^<a-«?l ^12: ^<a-(Vgray)2)- 7]]o]B. ^^(Vgate)^ ^J^^ 
#^^1^4. '^7lA-l, >^7l ^'a-(Vgray)^ ^^J^ s^M* 7>^H . 

^7l c^lolE^ ::p.j^:^(3o)6|l n^JL, ^7] TflolH ^^(Vgate)^ Tfl^lH 

^(on) ^'a-^l- TflolH ^S(off) ^'a-^S. ol^^l^H, ^7l TflolH ■?-^^(20) 

<5i> ^7] TflolB ^^^(20)^ <^?§ srll^dO) ^1-^ 711 olB el-"?!^ ^ 

^l<H^(70)<^l^i ^1^51^ ^s(CONT)^ ^7] ^<a- ^AS^(60)<^lAi ;^l^sl^ 
711<^1H ^^(Vgate)^ ^^l-g-^H ^7l J^^(IO) z^- TflolH H^-<?1^ 1 ^ 

3g ^A> 7l:?> ^^S- ^^m^. ^7l TflolH ^^-^(20)^ ^ 

A>^>j7;^l- 711 ojH ^I^IH ^ ^-y-* <^17H>J1 M-i^^l 711<^1H e1-<?I«^l 

^ 7llc>lH ^7>*H, TflolH ^ ^"a-^ 'y7> A]^^ 1 ^A> 7l 

;^o1t:1-. ol^ ^A> JJl-^^ S.^ TllolH e}-^<^l tfl^ ^^V^l o.^ ^^^1=1-. 

<52> ^7l C-llolEl i^-§-^(30)^ ^7l 4^(10) dlolEi ^o] 

^ Zl-Zl- ^^^>^ Cf^^ C-flolEl IC(£^1*>^1 <il^^^Cl-. ^7] C-fl 

<^lBl ^^^(30)^ ^7l El-ol^g ;^]o1«-(70)S.-^El ^^^^ RGB c-1]o1e1(RGB 
data)# ^^1-2^^^ Bfl^l(latch)Al7HAi :g^^V «j-^o^ t|lolEl wfl^* a^^^V 
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^A]. 7l:?> ^^S. ^7>t!:4. *>i4^ ^ H2^1^(frame)^ 

>il:§L(STV)^ ^^<^1 "Y-^^^, t-llolEl ^-i-^(30)<^lAi^ -S-^ 

o. 1 7]:?]: ^^S. 1 Sefl'a ^'a: Tll^ ^]^^^ 

<53> ^7] ^^1(50)^ ^S.mim)Si\- ^7] E^-olig ^^jo^ «-(70)611 A] 

"2^^^ sll^(lO)^ aflT^'^'fl ^H(40)5l ;^H^tq-. 6^7] 

^ ^:BoflA^ ^7l c^^J ^:£(Vdini)7V ^l^s]^ ^^S. 7}^^-'^o_x^. ^ ^ 

T^o^ 7]^^ o^7Hl t!:^S|^l ^^C^-. ^71 >^SL^ ^ ^ 

7V;^lT3^. ^ ^w^B] ^^Hl^i^ ^7l ^/^ 

H ^E^till- ^^(40)51 ^ fl£7> ^ 

7] ^/SlE. ^Blwl^ >a-7l 1=1 ^:^(Vdim)5'l- 

(STV)# <^l-8-*M ^S^J^^ %^^^2i ^:£(PWM)<^1 ^^€i=f. ^7] 
^ ^t^o) ^^l(50)<^l^i^ 1 Hefl^a^ A]^^ M-B^-ifl^ ^J: 

(STV)2] ^>i7> ^^5^ °fl^>l=f ^7l ^^(PWM)» ^S^^^>7l 7l§ 

Al^O] ^^5^ ^^^]^^^^^, ^7] A] 3]- El-o]tgol] ^y] 
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<54> cf^-^^, <ytHBi ^^1(50)^ ^^-flt!: ^ s. 3 

<55> :£ 3<^1^ :£ 2<^1 £^1^ ^ ^^Hl«='fl '^^^ ^^1^ T^^^ 

o] ^cf ^Ml^}7fl $X^, S. 4<Hlfe ^1-71 S. 3o\] S.^]^ PWM ^S. ^^^^ 

» ^^t!: 51^71- 9X^^, S. 5^]^ ^7] S. 4S1 ^S.^]^^ A>-§-£l 

<56> ^7] s. 3<^1 9X^'=>], ^ ^^H1<^1 -ywiEi ^j-^i(50)^ 

PWM 'tis ^S^^^(51), ^^^(52) ^ ^<g-^(53)l- 5L^tbi=l-. ^7] PWM ^ 

3: A5A^«.(51)^ Aj.7l ^o]rQ ^ioi«.(70)s.-^El ^3] Al^ Al^(STV)# 

^H^til^ PWM ^S^^t!:^-. ^^1^-9.3.. ^7] PWM ^S^^^ 

(51)^ ^i^^^^V^, ^7l ci^J ^5:(Vdim)i!V ^im 

4^ ^S7> rqnj Ai^(vdim):a4- ^-Br i^^<^l>H^ ^1^* ^S^^^H 

^/^H ^Hlwll- PWM ^, ^7l A] 3}- ^s(STV) 

^ ^d^7} °fl">^ -a-^si- ^^3^^ ^^^o] ei^^ >a- 

<57> >^l-7l PWM ^S:^ ^^-^(52)«^1 #^S)t^, >a-7l ^^^(52)^ ^ 

71 
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PWM ^S.^ ^/^B. ^^^*H ^/-2-S sfl'i^ ^ 

ZL 5.^^ H€:^i^(transformer)oll -^7] ^j^^^ ^Jl^l 

^'a-i: ^^^^>Ji. -^7] ^^s^- 

<58> £ 41- %^^}^, ^7] PWM ^SL >SA^^(51)# ^^tb ^S.7> £Al 

<59> H 4<^lA-1, H€^litKQl, Q2)fe ^^l-S-^i -g-^^M, 

(OPl. 0P2)^ wliil7lS.Ai ^^^1^. ^€ ^'a-(VCC)^ ^-a-olii^. 
^S'a-CVEE)^: ^•a-ojcf. 7lls|lAlEKCl)^ ^4^^ ^ 

^1^ -ilJKSTV)^ ^^mR6, R5)^ 71^ H^;^l:iEl(Q2)^ tifl<^li<Hl ^a^s)^. ^ 
7] H^^1^BKQ2)^ "^iT^lBl^ zie|-^:E.(grounci)«^l 9^^^^ €^^1^ ^"llJ-CRS,. 

<H ^4. SEt!:. ^7l 7ll3£||/.lEl(Cl)<^l^ ^€ ^'a-(VEE)ol ^-l^j-CR?)^ ^-^*V<^ 

^1^. -^-7] 7fl3JllAlEKCl)^ ii-^^ ^"a-CVcap)^ ^^7l 

(0P2)51 (+)^;^H1 ^^slJi. ^7l Si-?:}: ^^7l(0P2)^ (-)^;^Hm 

(Vdim)7> ^^^Til-. ^7] ^^7l(0Pl)<^l ^^^HR8, R9, RIO)^ wVo] 
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^o]i^, fm^]^iC3, C2)^ i^o]^ ^^^^ ^l^*>7l ^ojcf. ^ 

#7l(0Pl)^ #^ ^i*J-(R4)^ H^^l^Ei(Ql)^ tiflol^^c^l og^^nf. 

<^7l>|, S€^1^B1(Q1)^ pnp wV<>ll-2l-^'^l:il. H^^1^BKQ2)^ npn 

a>ols.£).^ol;^li?>, ^ ^tgoj 7]^^ 1^:^^ c^y]d\] tlr^sl^l ^-^o^, ^'a^Hl 

<60> £ 45^ ^S.^ 3.n ^5:1- '«^^*>7l H^^liBKQl), ^ 

<i ^#7l(0Pl) ^ ?fl5^^lHl(Cl)^. ^1^ ^^(STV)<^1 n^Bl- ^^^1- Ai^o^ 

al^(reset)Al7l7l H^^l^B] (Q2)i4, i^^o^ 

(Vdim)l- «liil^>o^ pwM ^M^}^ ^-a: ^^7l(0P2)S <^1^<H^^. 

<6i> ^7] 2i:^^] s.^^]^i^m)7} €^ ^-^ ^'a-(vcc)oi t'Dshaibi 

^^<H1 ^*fl i^^^ ^^a-CVcap)^ ^^^H] ^7HH, ^^7l(0Pl)fe 

-^71 ^'a-(Vcap)3l- ^7] -a^^ w>olc>|>^ ^oj-^ tijii^Vo^ >^7l ^'a-(Vcap)<5l *a 

ol>^o.s. ^7^1-13 ell'iChigh level)* ^7] 

##7l(0Pl)^ ^<=>] 2^1^ #^<^1 H^^l^BKQDfe €^S5]T3^, ^<a- 
(VCO^l ?114^1t-1(Cl)<^l 'a7>£|^l ^^cf. nj-el-Ai, >^>7l 7113x()a1e-1 (Cl)^ 

7l(0Pl)^ S.-?- all^* #^^l7lo^, >^7l ^^7l(0Pl)s^ #^oil 
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^U-(VCC)o1 ^^^o^S.^, ^7] 7fl3flAlEl(Cl)^ ^7]^SLS^ ^^2)- 

=.711 ^^^^'H ^71 Ufl^oll. ^^3^^ ^^Sq- srV7j- Z^-£^ AiS. ^-ST^f. 

<62> tt^, £ 5o]l S-A]^ ia>s>j- :^ol, Ajz^- Ais(STV)^ 1 H2ll<y^>4 ^VM" 

^ €^1- ^^J^l^^-. ^y] ^^(STV)^ ^^7V ^>7l :^^xlit|(Q2) 

oil ^^Slig, H^^l:^Bi(Q2)^ ^^SlJl, ^^7} ^7] H^^l^Bl(Ql) 

(VCC)<^1 ?11211A1E-1(C1)<^1 9l7}^^. ^, ^1^ ^^(STV)^ €:^7> <y^€ 1^1 

^\t\ >a-7l 7ll3£flAlEl(Cl)^ ^l^^V^l, ttl-El-Al. ^7l i^:^^ ^-a- 

(Vcap)^ ^AA^ ^^S^ ^l^t!:^^. 

<63> ^7] ^^7l(0P2)^ ^^5*>^ 7ll5flAlEKCl)2l ^^ 

^<a-(Vcap)2l- cl^J ^^(Vdim)!- ^iJiisH, £ 5<H1 S^]^ ^o] , ^^7] 

(Vcap)ol cl^J Ai:£(V(lim)a-Cl- ^ i^:?l:<>llAl^ sr>ol ^l^(high level)* #^^17] 
Jl. n avcflo^ ^ o.oi]^ ^o. eii^^dow level)* #^^1^^-. ^tl-e^-A] . ^7] <?S^ 
^#7l(0P2)ollAi^ v]Ti^ ^s(Vdim)<^1 ^/-2.S ^Blti]!- PWM 

^s:7> ^o^^H, ^7l PWM ^S.^ ^1^ >dJ:(STV)«^l ^«fl ^7l2}-3£l<H 

<64> :§.3\^o^s., ^ ^'^^ ^^1<^H1 ^A^^ ^^l^^Mi^, ^1^ 

«=>n ^«fl ^7i PWM 'aj:7> ^7]^^o\ ^^-71 PWM 'iiJi'^i ^h. 
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^S.7\ ^^^o]^]:us. ^^^fe Al^o^ ^l^sV 

[^^^ Ml 

-^O^o] ^>,7l. n^}^ PWM ^^7> ZLofl ^7]S^S\o] ^/^B. 

■§-7151-* ^ ^1=1-. ^^7l Ai^ ^-S- 

^ ^tl: °-^^<^l ^^^'^l ^ 

^ ^ 7l^ 711^^ ol-g-^ ^^^V^ ^ 711%= ^tb ^ ^ 
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^3) Al:2]- Al^7> <^^m. °fl^>^ ^Z^Sl- ^z^^^ 

>^7l ^^'^l^i '^S^^^ -a-^^il- ^s.^ v]^^ alii7^>c^ 

2] 

^>^liE-l# ^iJ.HAl7lJl, 'U^ ^ o]^o^ ^7] ^UH^^l^Bll- 

^l7l^ ^11^ AV ^3-71^. i^^>^ 
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[^^Seis] 0001 

[^l#^XH 2002.11.08 

SSI ^§ SAI oimEl Sxl 

[^SSJS^SSl AN INVERTER APPARATUS FOR A LIQUID CRYSTAL 

DISPLAY 

[SSI ^'-^BJJt ^^slA^ 

[M^eiSHl 1-1998-104271-3 
[CH £1 ei 9-2001-100003-6 

ixis^^BiAH 2J2!e , ^mm 

[S#^l S &! si 2002-036528-9 

[^S£| S^SIJIl MOON.SEUNG HWAN 

650315-1932318 
I^aeJs] 449-843 

[^^1 3:)|£ goiAi 4^xie ^S£i ^cuexFomFM 205e 

1504m 

[^?^] KR 

[^xi] m^m JII423E21 ^^§011 2imoi ?j£^ ^^oi 

Lia. cHaiej 
^□i^aisei (ei) 

20 S 29.000 ^ 

5 s 5.000 ^ 

[^-(y^l^SSl 0 2! 0 

[^A^S?S1 0 W OS! 

[l.^?lll 34.000 S! 
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[S^/HWl 1. fi2k/H-SA||Ai(£S)_l- 
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^ ^E)til(duty ratio)ofl tifl^'^l ^^1 

€ ^HSl ^£1- >1H*>^ a^l ^^1-8- "S-^Hl ^^^'l^- 

^ ^tgofl rt].^ oiiJiE^ ^^1^, IJ-^^ ^7]^o^S. ^^^}'^ 

^"-S n^'S:; Al^]- Ai^7> nflp>tq- >a-7l ^z]- 

^cj-o] x\z\- nflBVcf >a-z^-2i-2i A]^^ sl^Ai^ o. 

X\Z^ AlJiO) ^>^7> ^^5^ ^T^>l=f n^^^ 

^1^ Ai^o) ^s^^sq- ^^1-^^ ^HS. •atl: ^"^^^l 

S. 4 
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^^o] HCbackl ight ) . ^ (inverter) , 



W^ 2003/9/8 



n^^^ water fall. ^-i- ^ 
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S^l ^>^l-§- 91^^] ^^1{AN INVERTER APPARATUS FOR A LIQUID CRYSTAL 

DISPLAY} 

£ 1^ ^ ^wl^i ^-§-51^ a^l ^^^1^ 

£ 2^ ^ ^y^E^ ^^17> ^-§-5)^ ^^1^ ^^^^ M-^^fi 

-£ 5^ ^1-71 £ 4^1 PWM ^5^^-¥-<^l ^V-g-^ M-El-Vfl 

10 : jifl^ 20 : TflolH 

30 : cflolE-l ^-^-^ 40 : ^S. 

50 : 91^^ ^^1 60 : ^^y- ^^S^ 

70 : Hfoltg 51 : PWM ^S^^^ 

52 : 53 : ^-y--^- 

28-5 



1020020069084 #^ ^^>: 2003/9/8 

<12> M. ^t^^ ^A] :^^l-§- tltH^ ^tb ^-^SAi, 

^ ^BlwKduty ratio)<^l ^11^ ^5.^ ^ 

Bl-olnjofl ^7l^Al7^A) :t>i^^2:(PWM : pulse width modulation) ^Ja^ 

<13> ^e, 3]:^^ ^^B^Cpersonal computer)^- ^eflw]^ ^a] ^o> 

tfl^^^, ^^^Sl-7> A^SlJl ^^O^, ol&lt!- ^-^^1^171 

^^><^ ^^Ai^(CRT : cathode-ray tube) tfl^-^l S.^ ^^1(LCD : liquid 

crystal display)^!- 1-^ sfl^ K^] ^>^l(flat panel display)7l- yfl^sl^H 
m^3.^ ^^^^^ S.^] ^^1. ^<^HlAi ^-§-2|-SlJi $X^. 

<14> 6fl;^ ^A] 3lH^^ nflH^^ ^BflS- 2|-^ Sfl^o] ^^^^ 7l:^3l]- ZLofl 

Cfl^^s^l-^ 71 ^o.^ ol^<H^4. ^ 7l^ AHcfl^ ola^VA^ ^^fe ^-^ 

l-^'^l ^"^^^cf. ^1-71 ^ 7l:& A>olo)l^ ^;^l(electric field)7> 9l7}s]3L, 

^>(image)^ ^^17} 7>^eil^t:l-. 
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<15> ol&lt!- a^l ^^1^ ^>^1 <5VM^. «fl 

<16> ^A] ^J-^lollA^ SA] f-^o] ^^6W ^7] 

^ ^£1- 2:^^ ^ tq^J (dimming) 7l^ol A^^jji ^cf. o]&j^ i^^j 7) 

Jisfe ^d^^ ^^711- 1^51-^1 3.7]% <a^^>7ll 

^^Efloi]Ai >^7l ^/-2-H til (duty ratio)* ^51-^1 7^ 1J-^«=»1 

71-^3:1-4. ^^>^ ^^"^l *l-£7> °H, ^H'^l ^^^^ 

i->^s*>^ ^^1^01 9X^. ^n, ^^}^ i}-^^ ^/^H. 

^^^91 ^2)-^^ ^^^afloll ^^*l-7fl ^^1^>;^1 ^ 

«cj-^-9.S -¥-i=l7> ^^^1 #2l-7>7li4 ifl^7>^ '4^^^ *a^(water fall)' 
^^o] ^^SW. <^1* l:*^, ^ell'a ^^^A eOHzolJi, ^^^^ ^/^H 

^Bitii7> esHz-^a ^1 ^ ^^^^ ^V^l*?! 5HzS. 21-13 ^i-'^l^i =7^^ 

<^^o] y^^S^v^. tais. 4.3^^ <g^o] o.lHzS Sl-ig ^^-ll^i ^^j-ycfjl sj-Dje^- 
-£ <^1^^ ^>^^ ^^S. ^ 9X^. 
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-2-^ ^-i- ^><^1^ ^^^W 'a^l^M ^^^-M 'i^'^l ^^^5 

<19> ^ ^x^^ ^7]^ 71^^ Hfl^ srHl^i #Sfl^ €r^l^^ ^^^}7l 

^tb ^-^S-Ai. ^-S- ^^S] ^/^S. ^^^^ ^HSl 

o]^}^ S.^] ^^IS- ^l^^H. ^^1, ^'^l^oi ^H^^Hl^i # 

^5]^ ^/-2-H* m^^>^ -g- 

7l^Ai^ ofl^^ S.^ ^i-^l-g- oli^Ei ^J-^l* ^^^S 

<20> >^7l^ ^^^^>7l ^tb -S- S^l ^^l-§- ^^1^, 

<21> ^7]^ aV^^Vc^ ^5^^s>^ ^^Sj- 

<22> Al^7> <a^* tlflP>Cl- ^71 ^Cfo^ ^^^^ ^^S* 

<23> >a-7l ^^<HMi ^S^J^ l^^J tilill5><i^ 

<24> Aj-71 ^^tt ^ JEA] ^BlB^ ^^l<^l^i^ ^1-71 

^^o] ^3] A] 3]- A]^7]. o^^^ nfln>cf ^Z^-^j-o^ a]^^ e^^^Al^o. 
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A]^ Ai^o:) 4^7> °fl^>i=f wlia Al^l- 

A] 2]- Al^o^ ^Sl-^S} ^^^^ ^1-^1 S- 91^ 'Sfl^o] ^^O] ;5fl7l^ 

<25> >a-7i ^'i^ ^ ^^s^ ^^. 7]^^ ^ n ji^i-^ o>2flo^ ^Ajc^ion 

<26> %v:n.s. ^>c^ ^ 'i:^^ <mc.il cfl^Vo^ ^ ^^o] ^t}^ 

tVt:!-. ZL&IM- ^ c^Ei 71-^1 >a-<^lt!: ^ns. ^ '^7lollA^ ^ 

^^Hl<='fl ^^4-. 

<27> ^ ^Tg61] tfl^ ^^^>7l ^<^1. ^ ^^fil ^tH^ ^^17> ^^%r^^ 

A] ^^lo] aOi^ ^3,ofl tfltll ^^^Cf. 1^ ^ ^BlE^ ^^17> ^-§-5] 

S.^] ^^1^1 ^Sl- 7fl2^^0.^ M-^"^ £^<^ll^, ^7l Sfl^ 

<HlAi^ ^^7> afl^S] oj]xlofl ^^IS)^ ofl^l «J-A^ol A>-g-5lJl ox-q., 

<28> >^7l £ 1^ # ^^<=1 SA] ^J-^l(900)fe <a7l-€ 

^^1- ^s<^l ^Hl "^-^^ a^l^>^ -2^^ s.i-(700)2f, ^7l 

SA] a-i-(700)-ar T^^*>7l ^tlr ?ll<^1i(810) ^ wfl^ 820)5. 

S)^ ^71 ^A] S-l:(700)^ ^^1*1-71 St^-^ S.^^}^ 

T:]^^i]]o] -^^(710)^ i^^cf. 
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<29> ^7] ^^W^]o] -^1^(710)^ S.^] sB^(712), c-ll<^lBl^ ^ifl2^S.7l:^ 

(714), TflolH^ '^d^^S.7]%(7l9), ^o]B\^- i]]o]s. n^\o] Bfl^l^KTCP : Tape 
Carrier Package, 'TCP'^ ^)(716) ^ TflolH^ TCP(718)« i^t}:^-. 

<30> ^7] S.^] 5|]ii(712)^ ^m^]^^ 7l^(712a)3l- 

7]^(712b) ^ -^^(S^l^V^l ^^)# 5L^sr>ii|. s|.^V X]s.o\] ^^-^r 

<31> ^c}- ^^]^o^S., >S-7l «]-^ H^^l^Bl 7l:^(712a)^ ollH^:fi ^Efls^ ^ 

^^Hm ^11*^1^1 sl-'y^l TflolH ^^Hl^ Tll^lH 21-^^1 

^^'^l ^^^^14. 21-^ ^ ^]^1H ^7l^ ^:£7> 

^^s]^, ^ H^^l^Bi^] ^^V^ TfloiH ^;^H ^7]^ ^J:7> 

<32> >^l-7l B^^l^B] 7l:&(712a)<^l 7l:&(712b)ol -^W] 

Si^-. ^7l ^B] 7m(712b)^ ^o] *4*>^>^-1 ^2^* a^l*> 

^1-- A^^^O] RGB 2|-^7> MJ-B^- ^^ofl o^^fl ^A^^ 7lJ&olnf. ^7l ^5] 

^B-l 7l^(712b)^ ITO^ <^1^<H^ ^-^ SZcf. 

<33> ^1-71 H^^l^iE] 7l^(712a)<Hl ^^^^ ^^^^ H^^lr^iE-ISl TflolH 
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